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This paper is the first of a series redescribing early Australian type Gamma-
ridea, together with related forms eollected later. Keys to the species and genera
dealt with will be given where possible, but it cannot be sufficiently stressed that
these do not necessarily express relationships, but are designed to permit workers
to effeet a preliminary sorting-out of material.

The Ceradocus group of genera appears to consist of the following, which may
be separated by the key given below :

Metaceradocus (Chevreux 1925, p. 304) ; Ceradocoides (Nicholls 1938, p.
123) ; Paraceradocus (Stebbing 1899, p. 426) ; Ceradocopis (Schellenberg 1926,
p. 365) ; Ceradocus (A. Costa 1853, p. 170) ;5 Quadrivisio (Stebbing 1907, p. 160)
(= Pscudoceradocus Shoemaker 1933, p. 11) ; Bathyceradocus (Pirlot 1934, p.
223).

Czrapocusg Group.

Gammaridae with the following characters (adapted from Stebbing 1906, p.
364).

Pleon segments 4-6 not coalesced ; pleopods with two rami; uropod 3 with
two clongate rawi; telson eleft; antenna 1, accessory flagellum of more than 2

—
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segments; body not at all or scarcely carinate, withow! groups of dorsal spinules;

wropod 3 rami not very unequal.

a. Maxilla 1, inner plale sctose at apex; maxilla 2, inner plate
qetose along inner margin.
h. Antenna 1, shorter than antenna 2
(M. pcm!cntuim Chevreux. Senegal.)
hb. Antenna 1, longer than antenna 2.
¢. l’emoopuda 3-5 with bases linear .. 3
(C. chillowi Nicholls, Comtmonweatth Bd\ M:w-
quarie Island.)
l’omeupmla 3-5 wil bases expanded ..
(I, miersi (Pfeifler) ; South Georgia; 1 Iomie-
uunpho]ms Stebbing, Kast Amtlalm )
an. Maxilla 1 and 2, inner plate setose along inner margin.
Uropod 3, outer ramus 2 segmented ; lower lip without
nrer 101)0 . .
(O kerguelend '3(:!1(-llen!)ern Ker rruvl(-u)
dd. Uropod 3, onter ramus normal, lower lip with inner
pl.m.h.
e. Side plate, gnathopod 1 produced forwards to an
acute angle.
. Pleon segments postero-dorsally multidentate
(Deunticeradoons).
(D) rubromaculatus (Stimpson), C. (D.)
ramsayi  (Maswell), €. (D.) serrote
(Speuce Bate), €. (D.) scllickensts, .
(D.) barrierensis (Australian seas); €.
(D.) ehilloni (New Zealand); . (D.)
chevrenei  (Pacifie), . (D.) buraardi
(South Africa).
I, Pleonr segments not  postero-dovsally multi-
dentate.  Ceradoeus (Ceradocus).
C. (0.) orchestitpes A. Costa (Mediterranean,
Bermudas) ; €. (C.) semiserratus (Bale)
(North Atlautic) ('. (€)Y lorelli (Gogs)
(Aretic Ocenn) ; (C.) parkeri and C.
((.) colei Kunkel (Lcumlda.s)
. (C.) baffini Stephenson (off” Baffin Land)
should probably be referred to at least a
sub-genus.
ce, Side plate, gnathopod 1, rounded.
. “\Luuhhle, patp, segment 1T longer than seg-
ment TI. ()ua«l:wmu 0. lmn_/ai(*us:s
Stebbing (Pt. Canuing, Bengul; brackish
walter, Zanmbar). Q. lulzi (Slmemaker)
(British Guiana, West Indies).
g, Mandible, palp, segment 11 shorter than seg-
ment 1. bathyc’n adocus. B. stephenscni
Pirlot (East Indies).

Melaeorddacus

Cerdelocoldrs

Paracerddocis

Cerndocopsts

(feradocus
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The gronp as a whole may be readily separated from the Mdera-Elasmopis
uroup by the setose eharvacter of the inner plates of maxillae 1 and 2. In this con-
neetion, the faleate segment 111 of the maudibular palp of Metaceradocs and the
linear segment 111 of Ceradocopsis are of interest. Throngh the kindness of Pro-
fessor G. 10, Nicholls 1 am able 1o fizwre (Fig. 5, N=0O) the mandible of Cerado-
coides ehaltont Nicholls, which shows, in my opinion. the partial development of a
process on segment | of the palp distaily.

Cerapocos Al Costa.
(For references see Stebbing 1906, p. 430, and 1910, p. 598.)

The examination of series of spegimens velated to Ceradocus riromaculal us
(Stimps.) makes it necessary to divide the genns into two seetions, as follows :

(a) Ceradocus (Cevadocus) : Ceradocus as defined by Stebbing (1906, p. 430),
witlt the additton of: pleon segments with postero-dorsal marging not. multi-
denticulate.  Genotype Ceradocus (Ceradoeus) orehestitpes A. Costa.

(b) Ceradocus ( Denticeradocus) sub-gen, nov, : Ceradocus as defined by Stebbing
(1906, p. 430), with the addition of : maxilla 1, outer plate with 9 spine-tecth,
palp with 13 spines; pleon segments with postevo-dorsal marvgins multiden-
ticulate; mandible with segment | of palp always produced on inuer margin
distally.

Tt may be noted that in Stebbing s definition eited above, he states that gnatho-
pod 2, among other appendages, are as in Maera, i.c. gnathopod 2 nsually much
the larger in the male. This s nol strietly true for the snhgenus Denticoradocus,
a8 here gnathopod 2 is usually of a comparative size in the two sexes, with that of
(he tewale oceisionally attaining the lavger velative size in aged specimens.

Kuv o Tar SrEcies or CugAvocus (DENTICERADOCUS).

4. Pleon segments 4 and 5 with a large medio dorsal tooth,
b Telson; cach hulf with 3 apical spines; 1 Tuteral hair,
C. (D)) capensis.
bh. Telson; cach half with 5 apical spines; 1 lateral hair.
€. (D) ramsayl (Maswell).
ai, Pleon segments 4 and 5 ; evenly dentate.
¢. Telson; each half with 2 apical spines, 1 lateral hair.
C. (D) rubironacidatus (Stimpson).
ce. Telson ; each halt with 4 apical spines.
d. Omne lateral haiv on nuargin of telson.
¢. Mundible; palp, segment 111 about 2/3 segment 1;
pleon side plates 1 and 2 well toothed above aud
below.
C. (D.) sellickensis sp. nov.
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ce. Mandible; palp, segment LT sub-equal to segment 1;
pteon side plates 1 and 2 bavely serrate.
plates 1 and 2 barely sevrate.
1. (D.) serrate (Bate).
dd. Two lateral hairs on margin of telson.
C. (D.) chilton, sp. nov.
cee. Telson, each half with 5 apical spines, 1 lateral hair.
C. (D.) chevrensi sp. nov.
The species ave fairly wniforn as to their maximum recorded length, which is
about 25 nnn.
"The speeimen deseribed by Miers (1884 p. 567, pl. 52, D, d) from the Sey-
chelle Tslands under the name of Maere diversinenus s undonbtedly to be placed
in this subgenus, and had best retain the name Cerudoens (Denticeradocus)

diverstmanus (Miers),

CERADOCUS (DENTICERADOUUS) SELLICKENSIS 8P, 1OV,

(Ceradocus rubromecwlatus (nee Stimpson) ; Hale, 1927, p. 3145 1929, pp. 213-214
exeluding figs. 210 = . (D) rewsayi (Haswell), 211 == C. (D.) sereata
Bate) ; Sheard, 1936, p. 177, fig. 4.

Deseviption.  Body elongate, head nearly equal to first two segments com-
Dined, inter-antennal angle prodieed and rounded, separated from late al angle
by a sinns.  Eyes small, sub-oval, dark.

Antenna 2 with pedunele failing to veach fo the end of the peduncle of an-
tenna 1: the whole antenna reaching just beyond this point ; gland cone just fails
to reach next joint, nltimate segment of pednunele 4/5 of penultimate.

Mouth parts; upper lip rounded, lower fip with small inner lobes; mandible,
palp, segment b with pronouneed hinge-like process on inner encl, segment 11 long
and setose on iuner margin, segment 111 cone-shaped with long sctae, about 2/3
segment 1.

Maxilla 1; outer plate with 9 spine-teeth, palp with 13 spines, iuner plate
fringed with long litirs to base of inner nargin; this plate appears to vary slightly
from the shape fgured to nearly the normal subgnadrate.

Maxilla 2; tringed along inner wargin of inner plate with two rows of setae,

Side plates; first a little the deepest with its anterior angle forwardly drawn
ont. to a sharp point, lightly fringed with small haivs along the lower margin;
seeond and third rounded ; fourth not exeavate behind; fifth, sixth, and seventh,
small, bilobed.

Guathopod 1; small, basis u little indented ou the inner margin; carpus, ratio
of length 1o width = 2:1; propodus, ratio of length to width =1-7: 1.
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Fig. 1. Ceradocus (Denticeradocus) sellickensis (type d): A, antenna 1; B, antenna 2;
C, eye lobe and basal joints antenna 2; D, mandible, palp; E, mandible, cutting edge; ¥,
maxilla I, spines of outer plate; G, maxilla 1, inner plate; H, maxilla 2; I, gnathopod 1; J,
gnathopod 1, hand; K, gnathopod 1, defining angle palm; L, guathopod 2; M, gnathopod 2, pahn
N, peraeopod 1; O, peracopod 1, dactyl; P-R, peracopods 3—5; 8-U, pleon side plates 1-3;
V, uropod 3; W, telson. (K.8. del.)
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Gnathopod 2; enlarged in both suxes, haxis stout, propodus entarged, pabw
fransverse, defined by a tooth-ike process (which iy oceasionally mueh enfarged)
not toothed, but in older specimens oceasionally beeoming rugose, no differentia-
tion between the sexes.

Peracopods 1 and 2; slender, shorter than remainder, hasis the stontest, not
indentated along inner margin but with several small groups of hairs.

Peracopods 3-5; basis expanded and lightly servate; the hinder margins
prodneced to a simple, acute angle in peracopods 4 and 5.

Peracon smooth on dorsal surface, pleon serrvate along the postero-dorsal mar-
wins of the seements, pleon side plates 1 to 3 serrate above and below.  Uropods
1 and 2 reach just beyond the pedunele of wropod 3; vami subequal, slender, the
dorsal margins of these pleon segments serrvate.

Uropod 3; pedunele short, rami laneeolate and elongate but irvegular in oul-
line, spinnlose and truneate at the Lips.

Telson ; cleft, with divergent lobes, cach lobe hearing 3 large and one sutall
apival spine, with a swall laiv midway on each lateral wargin.  Dranchiac;
medimm size, sac-lke, iuner wall thick,

Type (Reg. No. €, 2121, 5.A. Musern),

) Loe. Vivoune Bay, Kangaroo Island (I1. M. Iale and N. B. Tindale) ; Set-
liek's Beach, St. Vincent Gnlf (LI, M. lale, Mar,, 1936}, (1L M. Hale and K.
Sheard, Nov., 1936, Jan., 1937), K. Sheard (Apr., 1939}, Porl Willunga, 5t. Viu-
cend. Gulf (L M. Hale, Mar., 1937), (1. M. lale and K. Sheavd, Jan., 1939);
Marino, St. Vineent Gulf (C. Baker, 1910) ; Weeding’s Recel, Moonta Bay, Spencer
Gl (B. J. Weeding, Nov., 1938) ; Investigator Straits (Dr. J. . Verco, 1910);
Colfin Bay (J. 1. Mortlock, 19:48).

CrrapocUs (DENTICERADOCUS) RURKOMACULATUS (Stimp.).

Gammarus rubromacilatus Stimpson, 1855, p. 394.
Moera rubromaedata (Stimpson) Haswell, 1880, p. 267, pl. X, fig. 4, 1882, p. -
1886, p. 105, pl. XV, figs. 5-12.

Ceradocus rabromaculutus (Stimpson), Della Valle, 1893, p. 720 (part).

Ly
<

Ceradocus rubromaculabus (Stimpson), Stebbing, 1906, p. 430 (part); ¢ 1910,
P. HY8,
Y Ceradocus rubromaculatus (Stimpson) Barnard, 1941, p. 124,
Stimpson’s original deseription is as follows:
© 49, Gammarus rubromaculatus. Rather large, spotted with erimson above,
white below. Eves sub-ovate. Superior antenuae hall as long as the body, inferior
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ones much shovter and wore siender,  Kirst pair of hauds very small and weal ;
those of the seeond pair large, compressed, and with a sharp spine at the middle of
the lower edge where the finger terminates. Abdomen exceeding the thorax in
length or at least equalling it, the appendages excluded. Last pair of eandal sty-
lets half as long as the abdomen ; their rami long and broad, equal and spinulated
along their edwes.  Length hatt an inel. Found on muddy hottom in the cirenm-
littoral zone.

Pig. 2. Ceradocws (Denticeradoens) rubromaculatus (Stimpson) ;  (Haswell’s original
speeimen ) (9) : A, head and antennac; B, upper lip; €, mandille, palp; D, maxilla 1; B, gaath-
opod 1: -G, guathapod 23 I, peraecpad 1; T, peracopod 3; J, peracopod §; K-M, pleon ridae-
plates 1-3; N=P, uropods 1-3; Q-R, telson., (K8, del.)

“Haob., Australia, at Port Jackson.”

Ilaswell (1880, p. 267, pl. X, fig. 4), deseribes and figures with reasonable
acenracy a specinien which he attributes to Stimpson’s species from the same
locality. In the same paper (p. 268, pl. X, fig, 5) he deseribes a new species Maoera
sprnosa, from Tagmania, evidently having overlooked Bate’s Megamocra serrvala
from the same locality.
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Earlier in the same paper (p. 264) he aseribes provisionally to Melito, a new
species (M (7)) remsayi) with nropod 3 missing.  1n a later note (p. 335) this
species is placed v Moere, Haswell (1885, p. 100) then unites the three speeies
and mcludes Mocra festive Chilton in the synonomy. This amalgamation is made
on the form of gnathopod 2, Stebbing (1906, p. 430) follows the usage thew enr-
rent, but later (1910, p, 643) regards the position as still doubtfnl.  Chilton (1916,
P 359) sepavates M. festiva Chilton from this synonemy.

The confusion was probably eaused, in the first plaee, by the faet that Stebbing
(1888, p. 1008, plates 95, 96) gave a composite deseription, vuwder the name M.
rubromaculaiys Stimpson, of two species, M. ramsayi aswell, and the one which
is deseribed in this paper as Ceradocus (Denticeradocus) capensis. Later anthors,
lacking material, have had no option but to aseribe speeimens to this speeies, awsl
the tradition has grown up that Ceradacus rubromacufafus (Stimp.) is a coswmo-
politan species.  Were the forms pelagie, this possibility would of course have to
he very seriously regarded, but as they are littoral, sueh an easy way out ¢annot
be taken without very serious consideration.

oy my part, after studying Haswell’s MS. uotes, T am reasonably certain
that he deseribed u speeimen which speeifieally conforms to Stimpson’s iype.
Ilaswell’s specinien is here refigured, and snch parts as are necessary are re-
dexcribed. 1n the Port Jackson maierial, it is easy to find speeimens, wale amd
female, immature and adult, which vavy around the type speeimen, and which
do not eross over into the ramsayi form.

Actnally it would appear that here we have a case ol two closely-related popr-
lations existing side by side. There is some evidence to show that their breeding
sates and breeding seasons are shghtly diffevent, but this is inconelusive, At all
events, in life, they ave readily distinguished since C. (D.) vrubremaculuabus
(Stimp.) is spotted with erimson, while €. (D.) ramsayi (Haswell) is banded,  In
littoral erustacea generally, colour patterns appear to be an unreliable guide, but
in this case there is a high degree of correlation between the eolunr and uther
characters.

Additions to Iaswell's Deseription {1880, p. 267)

Mouth parts; in general Like €. (D.) sellickenses, but mandibular palp wilh
segments 1 and [T subequal ; maxilla 1 with ioner plate more truly subquadrate,
wider than deep.

Guathopod 1 with side plate produced ; basis with seattered hairs on both
margins ; carpus, ratio length to width = 2: 15 propodus, ratio length to width
=1-6:1.

Guathopod 2; like €. (D) sellickensis hul palm more obligue; as i the former
species no speeimens have been found with a tendeney to the development of teeth
on the palm,
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Peracopods 1 and 2; basis indented and setose along inner margin, merns
very little expanded, almost linear.

Peraeopods 3-5; bagis moderately expanded, hinder edge produeed to longer
point than in the preceding species.

Pleon side plates 1213 well toothed above and below ; 4 and 5 vegnlarly dentate,
no large teeth.

Uropods 1T and 2 yeaching to end of peduncle of 3; wropod 3 with rami laneeo-
late and elongate but strong aud wide, Telson with two apical spines and one short
lateral hatr on each half.

Branchiae of wedium size, sac-like.

Loe, Port Jackson (Australian Museum, Reg. Nos. G. 5391, P. 2151, P. 3479,
P. 3480-3481 (part), P. 3489).

Cerapocvs (DENTICERADOOVS) RAMSAYT (Haswell).

Mehita 2 ramsayt Haswell, 1880, p. 264, pl. X, fig. 1.

Moera ramsayi (Haswell), 1880, p. 3834; 1882, p. 253,

Macira robromacnlatys (Stimps.) 1laswell, 1885, p. 105, pl. XV, figs. 5-12 (part).

Maera iwbromaculate (Stimpson) Stebbing, 1888, p. 1008 (part), pl. XCV A,
pl. XCV1 B.

Ceradacus rubromaculatis (Stimpson) Della Valle, 1893, p. 720 (part).
Ceradocns rubromaculotus (Stimpson) Stebbing, 1906, p. 431 (part).

Maera ramsay? Haswell, Stebbing, 1910, p. 642,

Ceradocus rubromaculatus var, ramseyi (Faswell), Chilton, 1923, p. 94, fig, 4.
Ceradocus rebroinacwlatns non, Stimpson, Hale, 1929, fig. 210.

Ceradocus rubromaculalus (Stimpson), Sheard, 1937, p. 24 (pavt).

To Haswell's deserviption (1880, p. 264) is added the foHowing :

Antenna 1; pednucle velatively stout, a litlle shorter than that of antenna 2.
Eye sub-oval. Mouth parts; of same gencral type as in . (D.) sellickensts, hat
mandible or palp with segment 11 longer than segment I, hinge process rounded.

Maxilla 1 with spines of palp and outer plate weak, inner plate hke that of
C. (D) rubromacnlatus (Stintpson) ; maxilla 2 with setae very long, plates wid-
ened. Lower hip setose,

Guathopod 1 with side plate forwardly pointed, but not very wmueh outdrawn
bagis, with margins not indented ; earpus, ratio of lencth to width, 2: 1; propodus,
ratio of fength to breadth, 1-5: 1.

Gnathopoed 2; one side, the right in the specimen deseribed, but generally the
left, entarged, with the propodus well expanded, aud always toothed on the pahn
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Fig. 3. Ceradocus (Denticeradocus) ramsayi (Maswell), (type d): A, head; B, Tower lip;
¢, mandibles; D, maxilla 1; ¥, maxilla 2; F, maxilliped: G-H, gnathopod 1; T, guathopod 2.
right; J, gnathopod 2 right, paln; K, gnathopod 2, left; L, gnathopod 2, palm; M-N, periaco-
poils 1=2; O, peracon segment 7, pleon sepments 1-4; Q, peracopad 5; R=T, uropads 1-8; 17,
telson; V, dorsal cutline, pleon segments 4=5; W, unathopod 2, hand, Port Stephens specimen,

immatwe & (K.S. del.)
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in older specimens; sometimes in even immature specimens, the toothing may be
solid aeross the palm or sometimes indented by the pressure of the finger (as
figured) ; where teeth are present they are always three in number between the
large defining tooth and the hinge.

Peraeopods 1 and 2 slender, as is usual, the basis not indented but furnished
with a few setae on the inner margin; the merus is moderately expanded on its
forward edge; 3-5, basis expanded, hind margin distally prodnced to an obtuse
angle,

Pleon side plates; the first, with two very small teeth below, none above ; the
second with two slightly larger tecth below, slightly serrate above; and the third
with two larger teeth below, more definitely serrate above. 1In this respect, the
species is very different from C. (D.) rubromaculatus (Stimp.) (well serrate above
and below on pleon side plates 1-3) and from . (D.) capensis (side plate 2 smooth
above, side plate 3 well serrate above and below). Pleon segment 4 dorsally denti-
enlate, the mesial tooth well produced; 5 smooth, but with a prominent mesial
tooth ; 6 produced mesially to a small tooth.

Uropods 1 and 2 reaching just to the end of the peduncle of 3, slender. Uro-
pod 3 with rami lanceolate and elongate, fairly strong.

Telson with four long and one short spine apically, and one short plumose hair
on the mid-lateral margin of each half.

Loe. Port Jackson (W. A. Haswell) ; oft Eden, N.S,W., 25-30 fathoms (A.
Livingstone, Apr., 1922) ; off Norah 1lead, Newcastle, N.S.W., 26-38 fathoms (I?.
A. MeNeill, June, 1921) (Chilton eollection) ; Port Stephens ; Balmoral, Port Jack-
son (T. Whitelegge) (Australian Musenm, Reg. Nos. P. 5876, P. 3480-3481 part).

Cerapocus (DENTICERADOCUS) SERRATA (Bate).
Megamacra serrata Bate, 1862, p. 226, pl. XXXIX, fig. 5.
Moera spinosa Haswell, 1880, p. 268, pl. X, fig. 5; 1882, p. 257; 1885, p. 105, figs.
5-12 (part).
Ceradocus rubromaculatus (Stimpson) Della Valle, 1893, p. 720 (part).
Ceradocus rubromaculatus (Stimpson) Stebbing, 1906, p. 431 (part).
Maera spinosa Haswell, Stebbing, 1910, p. 642.
Ceradocus rubromaeulatus non Stimpson, Chilton, 1921, p. 71, fig. 9.
Ceradocus rubromaculatus non Stimpson, Tlale, 1929, fig. 211.
It appears reasonably certain that the species deseribed by Haswell and Bate

ave the sume. The figures given by both authors are poor, but coupled with the
descriptions, they are sufficient to justify the union. An examination of a number
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Fig. 4. Ceradocus (Denticeradoens) serrafa (Bate); (Haswell’s original specimen @) A,
head; B, lower lip, half; €, mandible: D-E, maxillae 1-2; P, maxilliped; G, gnathopod 11
H, gnathopod 1, palm; 1, gnathopod 1, detail of palm; J-K, gnathopod 2, right and left; L.
peracopod T; M-Q, peracopods 3-5; I, wropods 1-2; Q, uroped 3; R, telson; 8, branchin,
(K8, del.)
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of specimens from Tasmanian localities gives no veason to suppose that there arve
two speeies occupving that avea, although on the Vietorian coast speeimens ocent
which exhibit slighi variations not suffieiently marked, however, to justify any
separvation,  Additious fo Bate’s (1862, p. 226 and Haswell’s (1880, p. 268) de-
seriptions are:

The pedunele of antenna 2 just reaches to the end of that of antenna 1, the
whole antenna veaehes well heyond this point ; uland cone reaching (o eud of next
segment,

Mount parts as nsual, but mandibular palp with segment TTT sub-equal to
seement [, mnge process pronouneed,

Maxilla 2 with two plomose setae on (he outer edee of the outer plate distally,

Cnathopod 1 with side plate moderately produced and pointed forwards, basis
moderately expanded, setose behind, cavpus longer than propodns, carpus ratio
length to width=2-3:1; propodus rvatio length to width —1-4:7, the palm
ridged in the female as fipnred.

Gmathopod 2; both enlarged, with one as 2 role slightly Targey in both sexes,
haund swolten and ia very old specimens irvegular in ontline; palm oblique, in
young specimens with a elean ontline, later hecoming more rugose and somelimes
hecoming split 1o form near the hinge a large Nat tooth, tollowed by a depression,
then o longe, rounded rogose bulge.  The tinger fits into a Jdeep poeket near the
defining tooth, which is vecasionally worn nearly flat.

In specimens from Westernport, Vietoria, {he iwo-toothed form, similar to
that Tound i ", (1) ehiltoni, oecasionally appears.

Peracopods 1 awd 2 with basis very helitly indented near the body, a vow of
haivs along the hinder marging 3-5 wiih basis expanded and sometimes produeed
fo o small angle distally ou the hinder edge; however, this is a very variible ehar-
acter, and | can find no ecorrvelation between this facetor and others, The best that
aan be s s That genervally there is a tendeney for the basal expansion to he pro-
dueed to a pointed angle in peracopods 4 and 5, partientarty in the male,

Pleom side plate 1 lightly erenulare behind, a nearly obsolete tooth present
above and below ; 2 lightly toothed above, two very small tecth hielow : 3 moderately
toothed above, two teeth below ; 4 and 5 denticnlated strongly but evenly.

Mropods 1 and 2 faivly strong, veaching just heyvond the pedunele of 35 uro-
pod 3 with rami lanceolate, strong, and elongate,

Telson with four spines, one usually sioall, ;and one lateral hair on each half,
Branchiae very lavee, jnner wall very thin,

Loe. Tasmania (ITaswell’s oviginal specimens) ; 10 miles north of Cirenlar
Head, Tasmania, Endeavour 492 ; Port Wynyard, Tasmania (N. B. Tiudale, Apr.,
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1936) ; Altona, Port Phillip, Victoria (M. Freame, Jan., 1933), ““eolour uni-
formly bright scarlet’”” (Aust. Mus. Reg. No. P. 10398); Port Phillip (O. A.
Sayee) ; West Channel, Victoria (0. A. Sayce) ; Shoreham, Vietoria (0. A. Sayce),

Fig. 5. A-M, Ceradocus (Denticeradocus) serrata (Bate); (Haswell’s original speei-
men @) : A, head; B, lower lip; C, mandible; D-13, maxilla 1-2; F, gnathoped 2; G-I, peracopods
3-5; J, pleon side plate 1; K, uropod 3; L-M, telson. (8. del)) N-O, Ceradocoides chiltoni
Nicholls; N=M, two views of loft mandible.
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CERADOCUS (DENTICERADOCUS) CHILFONT 8. DoV,
Muere spinose Chilton non Haswell, Chilton, 1883, p. 81,1 2, £ 3 1916, p. 369.
Very like €. (D.) serratu (Bate), but with the following differences:

Antenna 2; pedunele tails to reach the end of the pedunele of antenna 1.
Maxilla 2 without plumose seiae,

R

Fig. 6. Ceradocns (Denticeradocus) ehilloni (Chilton’s ariginal specimen §): A, head:
By upper lip; C-D, Toft and vight mandibles; E, maxilia 15 ¥, spine-tooth from outer plate; G,
maxilla 27 0, maxilliped; I, goathopod 1; T-K, gnathopod 2, lett and vight; L, peracopod 1;
M=0, perieopods 3-51 PR, pleon sideplates 1-8; S-U, nropods 1-3; V-W, telson.  (K.S, del.)
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Gnathopod 1; carpus sub-cqual to propodus, ratio length to width =1-9:1;
propodus ratio length to width =1-9: 1.

Pleon side plate 1 with margin a Little imeven above, two small teeth helow :
2 with margin smooth above, two small teeth below ; 3 well toothed above, two teeth
below ; 4 and 5 evenly hnt lightly dentientate,

Uropods 1 and 2 not as strong as in (. (D) serrata (Bate), but reaeh well
beyond the pedunele of 3, to halfway np the vamisz 3 with vami slender, lanceolate
but not elongate.

Tolson with 4 spines set fairly well back (see figure), and with two lateral
spine-like hairs on caeh half. Dranchiae very ltarge, sae-like, with a thick inner
wall,

In this species guathopod 2 is subject to considerable variation (see figures)
in both males and females, The tendency, however, is always towards the develop-
ment of two flat-topped palm teetl, an oblique palm, and a well-developed defining
tooth. Generally the left gnathopod is more strongly developed.

Locality., Aucklaud; Akaroa, New Zealand. Chilton collection.

A single speeinien which is attributed to this speeies from Great Bavrier
Istand, New Zealand, is fignred.

The most noteworthy point. is the fact that vropod 3 s elongate and strong,
altliough 1 and 2 reach well beyond its pedunele,

CErRADOCTIS (DENTICERADOCTUS) MIEVREUXI Sp. ROV,
Cerudocus ribromacudalus Chevreux non Stimpson, Chevrenx, 1908, p. 479, fig. 6.
P Ceradoens rubromaeculatus non Stimpson Schellenberg, 14938, 3. 63.

This species is clearly marked off Trom the others of its seetion by the pos-
session of five spines an the apex of each half of the telsou. The ciliations of the
inner margin of the telson lobes, the downward production of the posterior margin
of the basis of peracopod 5, and the veduetion of teeth, dorsal edge of the pleon
segments, are of interest.

The fact that, in these speeinens, the dorsal edge of the pleon segments is
somewhat crennlate, sugeests the vetention of Denticeradocus as a sub-genus only,

Loc, Archipelagoes of Gambier and Tnamotu (Dr. Senvat, 1904); ? Fiji,
Marshall Islands, British Solomon lslands, Philippines (Dr. Sixten Boek).

Crranocus (DENTICERADOCUS) CAPENSIS Sp. NOV.

Maera rubromaculatus Stebbing non Sthnpson; Stebbing 1888, p. 1008 (part),
pl. XCV (E).

Ceradocus rubromaculatus Stebbing non Stimpson, 1908, p. 81; 1910 A, p. 456,
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P Ceradocus rubromaculatus Sehellenberg non Stimpson, Schellenberg, 1925, p.
154.

This species may be separvated trom €. (D.) ramsayi (Haswell) the only other
species possessing a large mesio-dorsal tooth on the margins of pleon segnments 4
and 5, by the possession of only three ¢pines on the apex of each lohe of the telson.
However, from Stebbing’s figures (1888, pl. XCV) other good differcnees are:

The eye in €. (D.) ramsayi (Haswell) small and sub-oval, in C. (D.) capensis
large, ega-shaped, filling most of the interantennal angle.

Peracopods 1 and 2 with the basis strongly indeuted on the inner margin and
strongly setose. Pleon side plate 3 with four teeth below. Uropods 1 and 2 with
relatively shorter and stouter peduncles,

Wig, 7. Ceradacus (Denliceradoeuns) ehiltoni; variation in gnathopod 2: A-B, gnathopod 2,
left nad right, aged @; C-D, guatlopod 2, left and right, aged &, (K.S. del.)

Re-examination of the South Afriean speeimens is needed.

Loe. Ol Cape Agulhas, 274 wetres, Table Bay; ¢ German West Africa,
? Swakopmund.

The following records cannot be evaluated trom ihe Literature, A recheck from
the specimens is necessary.

Maera rubromaculatus Stimpsou., Miers (1884, pp. 815-316 ; Port Molle ; Dun-
das Straits; Northern Territory.

Ceradocus rubromaculalus (Stimpson) Walker (1904, p. 272, fig. 30). Gulf
of Manaar. Walker’s speeimens certainly belong to the sub-genus.

Ceradocus rubromaculatus (Stimpson) Walker, 1900, p. 364, Wasin, in mudl.
Reeord only.
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Fig. 8. A-Q, Ceradocus (Denticeradocas) chiltoni, Great Barrier
B, mandible, palp; C-D, wuxillac 1-2; E, maxilliped; ¥, gnathopod 1; $
and right; T, peracopoi 1; J=L, peraeopods 3-5; M-0, pleon gide plafes 1-3; P, urosome; Q,
telson. R—-U, Ceradocas (Denticeradoens) chiltoni from Auckland : R=S, gnathoped 2, left and
right, young &; T-U, gnuthoepod 2, left and right, aged 4. (1.8, del)

Ts., matnve 9: A, head,
G-H, gnathopod 2, left
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Ceradocus rubromaeculatus (Stimpson) Chilton, 1922, p. 8. 45 miles 5. W.
Cape -Jaubert, N.W. Australia.

Ceradoeus rubromaculatus (Stimpson) Tattersall, 1922, pp. G-8, pl. 1, fig, 15,
16. Abrolhus Islands, Western Australia. This is alnost certainly a new species.

Ceradocus rubromaculatus Stimpson.  Pirlot, 1934, p. 222, 6° 8 lat. N.,
1217 1 dong. 18, 275w 87 437 lat, N., 1277 167 long. E., 828 m. (These depths
are extreme for forws usnally tonnd in littoral waters.)  Pirlot, 1936, p. 305.
Liouibok, 'aternoster Island, ete., 0-90 1.

Caradoous rubromuenlatus (Stimpson) Barnard, 1937, p. 160, fig. 9. Red
sea. (This is probably a new species. The tendency to a very oblique paloy with
little definition is certainly not eharacteristic of the known members of the sub-
genvs. Probably, examination will shaw that other differences are correlated with
this.)

Ceradocus rubromacuwlatus (Stimpsou) Walker, 1905, p. 927, (This paper is
not available to me.)

The Australian and New Zealand species may he readily separatod by the
character of the telson and by the presence or absence of teeth on the postertor
margins of pleon side plates 1and 2. ('eraduveus (Denticeradoeus) ramseyr (Has-
well) s recognized by the prominent medio-postero dorsal tooth on each of the
pleon segments 4 and 5, as noted by Haswell.

SYSTEMATIC CHARACTERS IN THE NUK-GEN U DeENTICERADOCUS,

As T have not seen sufficient specimens of the Ceradocus group, it is not pos-
sible to generalize on the systematies of {he gronp as a whole, However, within the
sih-genus Deaticeradocus, the Following oliservations appear to hold wood,

(irowth Stuages, To the mamature stages both sexes are very similar, aud the
palm of gnathopod 2 is vegular. The denticulation of the pleon appears to be
fixed iu pattern. Some differentiation oecurs doving the sexnally mature stage :
the palm of gnathopod 2 in the male beecomes irregular and toothed, ocecasionally
on botl sides of the body, oceasionally on the left, bt more often on the right. The
serration of the hases of peracopods -5 hecomes more marked and the dentation
of the pleon more evident. During the later stages, gnathopod 2 of the female
teuds to become irregular, and in some cases is move heavily toothed than in the
corresponding male.  Generally the more heavily toothed gnathopod is also the
larger.

It would appear that the shape of the palm of gnathopod 2 is u very unreliahle
specific character, althongh its geneval shape and liability to the development of
teeth or notway be useful as a cheek.  In Cerodocus (Denticoradoeus) rubroniac-
Tebus (Stimps.) and in (. (D) sellivkonsis Sheard, no trace of the breaking-up of
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the palm into teeth has been observed, although o long range of specumens has been
examined. Characters which appear to be unaltered in the various growth stages,
and which appear to exhibit very little vaviability, are: the telson, mouthparts,
particularly the palp of the mandible, and the dentation of the side plates of pleon
segments 1-3.  Accordingly these characters have been used tor the separation of
the species.

Other characters whiele appear 1o be speeifie bt whielr have not been ehecked
over i wilde range of specimens are : the proportion of length to width of segments
V and VI of gnathopod 1, the proportionate length of the gland cone, the character
of the marging of 1he hasis of peraeopods 1 and 2, and the shape of the knwer hind
corner of the hasis of peracopods 3-5.

The eye shape and eolonr vavies to abont the same extent, i all the species, the
shape oval to round, eolonr dark red to light red (in spirit dark to pale}. None of
the Australian or New Zealand specimens furnish examples of the eye shape of
C. (D.) capensis Sheard,

The close resemblanecs whiel exist between the fwo subgenvera make me hesi-
(ate to ofteet any further separation on the basis of Bterature, partieularly as it
would appear that some of the Norihern speeics ave mispliaced in the subgenus
Geradacus (Ceradocns).  However, this is a problem which can ouly he solved by
a worker with nceess 10 the Novrthern material,

OF very greal inferest is the tendeney to the formation of flat-topped teeilt on
the pabm of enathopod 2, pavtienlarly in older specimens of « number of the species.
1t wonld be idle to speeulate on their oright until more work has heen done on the
problem. An experbnent carvied ont oo Talarvelesttn novachollandia Stebbing
(Sheard, 1938, p. 29) tends to show thal the forees operating in the production
of maltormations of this lind are complex,

Ilowever, it might not be out of place Lo sngweest lieve that the position and in-
cidlence of the teeth muy be controlled by factors affecting the growth rate of the
segnient and by the position of the powertul museles within v, In all animals
whose exoskeleton is periodieally renewed, and which for varying periods of time
is in a plastie state, meehanieal stresses and strains can be expeeted to produec
very definite effeets.
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